Abstracts: 3,3-(Bistributylstannyl)propanol derivative 4 was a useful reagent for the three-carbon unit elongation. Treatment of 4 with BuLi in THF in the presence of HMPA gave oc-stannylated carbanion 5, which reacted with various electrophiles, such as carbonyl carbons of aldehyde, ketone, ester and alkyl halide to give three carbons elongation products in good to moderate yields.
The addition of Me3SiSnBu3 (2) to alkynes in the presence of a transition metal complex is an elegant method for adding simultaneously a silyl and a stannyl group onto the two alkyne carbon atoms.
In the presence of benzyltriethylammonium chloride, Me3SiSnBu3 is converted into the Bu3Sn-anion, that can be reacted with cyclohexenone or with an α,β-unsaturated ester to give the corresponding stannylated product. Since the stannyl group can stabilize an α-carbanion, anion I is generated by treatment of 4 with alkyl lithium. This generated anion is useful as a three carbon elongation. That is, the generated anion reacts with the carbonyl group to produce J3-hydroxystannane II. Then, a
Peterson-type olefination reaction occurs to give olefin III.
Stannyl Anion Generated from Me 3 SiSnBu 3 -X"
Bu 3 Sn~ M + j
C-3 Unit Elongation Procedure
Scheme 1 The outline of our reaction for the three carbon elongation is shown in Scheme 2. (9) 1) RC0 2 Me (9) 2) R'X ^OMOM R2 8
Scheme 2 Conversion of methyl 3,3-bistributylstannyl propionate 3 into 3,3-bis(tributylstannyl)propanol derivative 4 proceeded smoothly in a quantitative yield. Treatment of 4 with BuLi produces the anion 5 in the presence of HMPA. Using a Peterson-type olefination, various ketones and aldehydes can be converted into olefins 8 via ß-hydroxystannanes 7. The results are shown in Table 1 . The saturated ketones and the unsaturated ketones gave the corresponding olefins and dienes in good to moderate yields, even in the cases of the five membered ketones 6b and 6d. The reaction of the anion 5 with the ester 9 gave the ketone 11. In the reaction of the anion 5 with methyl benzoate 9a, the starting bistributylstannyl compound 4 was recovered in 39% yield with the desired product 11 in 51% yield. When 2 equiv. of 5 was used for this reaction and then Mel was added to the reaction mixture, the desired amethylated ketone 12 was obtained in 84% yield. The results indicate that two different electrophiles can be introduced at the bisstannylated carbon of 4, as shown in Scheme 3. In order to develope the further carbon-carbon bond forming reaction using this procedure, the reaction of the anion 5 with allyl or alkyl halide was examined. To a THF solution of the anion generated from 4 and BuLi at -78 °C, was added allyl bromide 15a and the solution was stirred at room temperature for 2 h. After the usual work up, the desired allylation product 16a was obtained in 56% yield. Various alkyl halides were used for this reaction and the γ-stannylated alcohol derivatives 16 were obtained in good yields ( As a conclusion, one may state that the three carbon elongation reagent, 3,3-(bistributylstannyl)propanol derivative 7, is readily obtainable in high yield by the reaction of methyl propiolate with Me 3 SiSnBu 3 in the presence of BnEt 3 NCl or CsF in DMF followed by treatment with L1AIH4 and protection with MOMC1. The three-carbons unit, bearing a hydroxy group, can be introduced onto the carbon of an aldehyde, ketone, ester, or alkyl halide.
The reaction of other alkynes having carbonyl groups at the alkyne carbon with Me 3 SiSnBu 3 and their applications are now in progress.
